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Chapter I provides an overview of malocclusion studies that involve the
assessment of occlusal traits in relation to the prevalence of malocclusions.
orthodontic treatment need and the perception of dentofacial aesthetics. The main
aims of this study are introduced. The aims were to establish the malocclusion
status and orthodontic treatrnent need in an orthodontically untreated sample
of Asian men and to investigate the perception of dentoÍacial aesthetics by
orthodontists and adults from an Asian cornmunity.
The rnethods of assessing and grading malocclusion are briefly
reviewed with ernphasis given to the use of occlusal indices namely, the Index
of Orthodontic Treatment Need (IOTN) and the Peer Assessment Rating (PAR)
index in the assessrnent of orthodontic treatment need and malocclusion severity
respectively.
The complex nature of the perception of dental and facial aesthetics
and its relevance to orthodontics is introduced. A brief review of the fàctors that
influenced the perception of dentofacial aesthetics and rnalocclusion is given.
An overview of the thesis is presented to describe thc two rnain thernes of
the thesis and summarise the research rnethodologies employed to establ ish and
explore these themes.
Chapter 2 describes the occlusal status in a sample of 339 orlhodontical ly
untreated Asian mt:n Íiom a multiracial comrnunity. The sarnple comprised
of  258 Chinese (760Á),60 Malays ( l t i%) and2l  Ind ians (6%).  The rnean age
of the subjects was 18.8 + l . l  years. The occlusal traits exarnined fronr study
models were incisor relat ionship, molar relat ionship. overjet.  overbite. crossbite.
cl inical ly missing penxanent teeth, retained eciduous teeth and incisor crowding.
The percentages of incisor Class I,  Class II  Division l ,  Class II  Division 2 and
Class I I I  re la t ionships were 48.1oÁ,26.3oÁ,3.2% and22.4oÁ respect ive ly .  Angle 's
Class I rr-rolar relat ionship was rnost prevalent fol lowed by Class II  and II I .  The
prevalence of anterior and posterior crossbites was in the range of l3 to 17oÁ.
The prevalence of cl inical ly rnissing permanent eeth was fbund to be l4%.
Ethnic comparisorl among Chinese, Malay and Indian rlen found that Indian rren
were lrore l ikely to be associated with Class I l  Division I incisor rclat ionship
with overjet greater than 6.5 mrn. A higher prevalence of Class I l l  incisor
relationship was found in Malay than Chinese rnen although it was statistically
not signif icant. Indian men were more l ikely to have cl inical ly rnissing pernlanent
teeth. No statistically significant differences were found anrong the threc ethnic
groups for molar relationship, overbite, crossbite, retaincd deciduous teeth and
incisor crowding. Moderate to severe incisor crowding was nranifested in rnore
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Chapter 3 describes the level of orthodontic treatment need in a sample of
339 orthodontically untreated Asian men from a multiracial community. The
Index of Orthodontic Treatment Need (IOTN) was used to determine the level
of objective treatment need from study models. The IOTN protocol for study
model analysis was applied. Subjective treatrnent need was determined with the
use of a questionnaire that investigated the self-perceived ental aesthetics and
desire for orthodontic treatrnent. Half of the Asian men had a definite objective
need fbr treatrnent with Dental Health Component (DHC) grades 4 and 5. The
level of objectively identified definite level of treatment need due to aesthetic
impainnent accounted for 29% of the sample with Aesthetic Component (AC)
grades 8 to 10. There was no statistically significant difference in the level of
objective treatment need among the Chinese, Malay and lndian men for both
DHC and AC assessffrents although a higher proporlion of Malay rnen with
definite objective treatment need was found. Only a minority of the Asian rnen
perceived thernselves to have nice dental aesthetics ( I 9%).Majori ty of the Asian
nren did not think that they needed orthodontic treatm ent (680Á) or were unsure
of tlre need (23%). Majority of the Asian men (770Á) responded that the perceived
benefit o1'orthodontic treatment was the improvement of dental aesthetics. A poor
comelation was found between objective and subjective AC assessments. This
study also reflected the level of residual treatment need among young men in an
Asian cornmunity where orthodontic treatrnent is readily available.
Chapter 4 describes the patient factors associated *it; the lack of orlhodontic
treatment uptake in young men with ages between I 7 to 22 years. A questionnaire-
type of sur\/ey was conducted on a sample of 170 orthodontically untreated
Singaporean rlen who were objectively identified to be in the definite treatment
need category defined by Dental Health Component (DHC) grades 4 and 5 based
on study model analysis. The two most common reasons cited for the lack of
orthodontic treatrnent uptake were self-satisf-action with dental appearance and
treatment cost. The str"rdy also found that about a third of the study sample was
unaware of their orlhodontic treatment need status while about l0% was unaware
of the benefits of orthodontic treatment, Less than a third of the sample cited
pain associated with treatrnent as a detenent factor. About 31% of the sarnple fèlt
that wearing fixed orthodontic appliances would be unsightly and embarrassing.
Perceived embarrassment associated with the wearing of braces and parental
objection to treatment were deterrent factors more comrnonly associated with
non-Chinese than Chinese adults. The results of the study ernphasize the
importance of orthodontic counseling and tirnely dental education to promote a
greater awareness toward malocclusion and orthodontic status within the public
conrrnunity.
Chapter 5 describes the relationship between malocclusion type, orlhodontic
treatment need and malocclusion severity. The Peer Assessment Rating (PAR)
index and the Index of Orthodontic Treatment Need (IOTN) were used to
determine the severity of malocclusions and level of orthodontic treatrnent need
from 339 study models of Asian men with no history of orthodontic treatment
respectively. Type of malocclusion was defined as Class I, Class II Division
l, Class II Division 2 and Class III according to the incisor relationship. The
higlrest mean PAR score was associated with Class II Division 2 malocclusions.
In general, Class II malocclusions were found to be more severe than Class I and
III malocclusions. PAR scores were significantly correlated with Dental Health
Component and Aesthetic Component grades. An increase in I unit PAR score
increased the likelihood of treatment need for dental health reasons and aesthetic
reason by 1. 17 and 1.25 times respectively. Receiver Operator Characteristics
(ROC) analysis was used to identify the optimal cut-off PAR scores in relation to
orthodontic treatment need. An optimum cut-off PAR score of 17 was found to
be indicative of orthodontic treatment need for dental health reasons while a PAR
score of 20 was indicative of treatment for aesthetic reason. The PAR index was
fbund to be more predictive for aestl'retic treatment need than dental health needs.
Although the PAR index was originally developed with the intention of assessing
rnalocclusion severity in relation to treatrnent outcome, the findings of this study
suggest hat the PAR index could be reflective of the orthodontic treatment need
status within the lirnitations discussed in the paper.
Chapter 6 compares the perception of Chinese facial profile aesthetics among
dental professionals, dental students and laypersons. The sample consisted of
3l dental professionals (20 orthodontists. l1 oral surgeons), 92 dental students
and 1 52 laypersons (37 males, I l5 females) in an Asian community. The facial
profile photographs and lateral cephalometric radiographs of an adult Chinese
man and woman with normal Class I incisor arrd skeletal base relationships were
digitized and matched using CASSOS (Computer-Assisted Simulation System
for Orthognathic Surgery), a commercial software programme used for treatment
planning of orthodontic-surgical cases. The digitized facial profile irnage was
used as the template to generate 6 other profile images by altering the nonnative
hard tissue cephalometric values by at least 2 standard eviations. The 7 profiles
used of assessment were: ( l) bimaxillary protrusion, (2) protrusive mandible,
(3) retrusive mandible, (4) normal profile (Class I incisor with Class I skeletal
pattern), (5) retrusive maxilla, (6) protrusive rnaxilla and (7) birnaxillary retrusion.
Nonnal and birnaxillary retrusion male and female profiles were perceived to be
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female profiles with mandibularprotrusion were perceived to be the least attractive.
The perception of the other profiles showed variation among the three groups of
examiners. The three groups displayed a similar trend in their male and female
profile aesthetic preferences. However, the perception of Íèmale profile aesthetics
detnonstrated a higher correlation among the dental professionals, dental students
and laypersons when compared to their perception of the rnale profile. The
three groups were significantly correlated for their perception of female profile
aesthetics. The perception of male profile aesthetics was significantly correlated
only between dental students and laypersons.
Chapter 7 cornpares and contrasts the perception of Chinese facial profile
attractiveness between Asian orthodontists (n : 20) and oral surgeons (n : I I ).
Cl l inician's age, sex, cl inical specialty, and the nurlber of years in cl inical practice
were evaluated as possible predictive factors inlluencing the profile assessment.
The 7 profiles used for the assessment were the same as those described in Chapter
6. There was a strong correlation in profile assessrnent trend between orthodontists
and oral surgeons. Male profile with birnaxillary retrusion was perceived to be
the tnost attractive by the orthodontists. In contrast, oral surgeons perceived male
nortnal Chinese profile to be the most attractive. Female profile with birnaxillary
retrusion was ranked as most attractive by both orthodontists and oral surgeons.
Male and feurale profiles with mandibular protnrsion were perceived to be the
least attractive by both orthodontists and oral surgeons. Clinician's sex, nurnber of
years in clinical practice arrd clinical specialty were predictive factors associated
with the assessment of rnale profiles with retrusive rnandible, normal profile and
binraxillary retrusion. No significant predictors were fbund in the ranking of the
Íèrnale profiles which irnplied that the assessnrent of fernale profile aesthetics
by orthodontists and oral surgeons was rather consistent. There was evidencc
to suggest hat Asian dental professionals did not view normal and birnaxillary
protrusive profiles. typical of Chinese ethnic groltp, to be attractive. lnstead. a
straight profile resernbling that of a White ffran or women was most preferred.
Chapter 8 evaluates the perception of Chinese facial profile attractiveness by
Asian laypersons (n: 149) and the eÍfect of age, gender and ethnicity on their
percept ion.  The sarnple cornpr ised of  65.1% Chinese.2 l .5 '% Malay and 13.4%
Indian adults inclusive of l l2 f-emales (75.2%) who part icipated in the study.
Tlte trrean age of the subjects was 24.6 + 4.4 years. The 7 profiles used for the
assessment were the sarne as those described in Chapters 6 and 7. Fernale normal
and birnaxi l lary retrusive profi les were perceived to bc the rnost attract ive.Agc,
sex and ethnicity of the laypcrsons were non-signif icant predictors in the selection
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of the most attractive female profile. Male nonnal profile was perceived to be
the most attractive. Sex and ethnicity were non-significant predictors. However.
older laypersons were less likely to choose male normal profile to be the most
attractive. Female or male proÍile with protrusive rnandible was perceived to be
the least attractive. Bimaxillary protrusive male and fernale profiles were ranked
in the less attractive end of the scale despite the fact that these profiles are typical
of Chinese faces. A rnale profile with protrusive maxilla and retrusive mandible
was ranked the second and third most attractive profile respectively. This is an
interesting finding as facial profiles associated with skeletal Class Il patterns were
perceived to be unattract ive in White communit ies.
Chapter 9 describes the perception of dental aesthetics betwe en 21 orlhodontists
and 158 laypersons from an Asian comrnunity. Fifty pairs of photographic prints
of dental malocclusions at maximurn intercuspation observed fiom the frontal
and right buccal view were used to assess dental aesthetics. Visual analogue scale
(VAS) was used for the rating of dental aesthetics. The anterior occlusal traits
evaluated were anterior dental crowding, overjet, overbite, dental spacing and
type of incisal rnalocclusion. Objective measurements of these occlusal traits
were perfonned. The VAS scores of layperson were significantly correlated with
increased overjet greater than 6 rnm and severe nraxillary dental crowding greater
than [J mm. The VAS scores of orthodontists were significantly correlated with
reversed overjet.  Class II I  incisal rnalocclusions were perceived to be the least
aesthetic by the orthodontists. Overbite and dental spacing were non-significant
occlusal traits in the assessrnent of dental aesthetics. The major occlusal trait that
governed the perceived dental aesthetics of laypersons and orthodontists appears
to be the degree of incisor overjet.
Chapter l0 discusses the key issues and implications of the research findings
from this series of studies. Several recomrnendations on the future directions
of research in the areas of rnalocclusion status, orthodontic treatment need and
dentofacial aesthetics are proposed. These proposals include the assessrnent of
rnalocclusion status and orthodontic treatment need-dernand in Asian woman and
adolescents, the level of orthodontic awareness in Asian woman and adolescents.
the perception of dentofacial aesthetics in Asian orthodontic patients and the
development of a dental aesthetic index to better reflect the perception of dental
aesthetics of the Asian community.
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